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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted in well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in its 
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6, 7 of 
body wall 1. Supporting units 8 of two rolling members are mounted in the above mentioned recesses 
stationary: supporting unit 9 of rolling member 12 Is mounted with possibility of radial extension 
out of recess 7. Movable supporting unit is In the form of two eccentric one relative to another 
cylinders 13, 14. Cylinder 13 with larger diameter Is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, denned by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 cl. 4 dwg 
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(54) BAJlbUOBKA AJ1H PA3BAJlbUOBHBAHM5l YCTPOfiCTB H3 nPOMUlbHbDC TPYB 
(57) Abstract 

Mcnojib30BaHne: j\nx paaBanbnoBbiBaHUff ycrpoMCTB H3 npo<|>H7ibHbrx Tpy6 (nepeKpfciBaTenew, noABecoK 
xboctobmkob, <|>njifc»TpoB h t.a). ycraHaanMBaeMbix b cKBamuHe. CyimiocTb K3o6pereHHK: BaJitupBKa 
coAepMKT Kopnyc (K) 1 c ueHTparihHbiM KaHanoM 4, b wsxhcA nacra Koroporo ycraHOBneH nrrynep 5. B 
creHKe K BbinonHeRbi yrnytineHHH 6 w 7, b Koropbrx c noMombio onop 8 h 9 ycraHOBjieHbt TpH Banbiryiomwx 
aneMeirra (B3). Xlpmeu onopw 8 AByx B3 ycraHoaneHbi b yrvryoJieHHHX 6 K HenoAHUJKHO, a onop a 9 B3 12 - c 
E»3Mo»HOCTtJO pa^ManbHoro BbiflBMKcrom ra yrviy&neHKH 7. no^BiosnaH onopa BboiamieHa b en^e ^syx 
3KCAeHTpiWHbUC OTHOCMTenbHO APVT APYTa ULUIHHApOB (U) 13 w 14. npjraeM U 13 c 6onbfflHM flMaMerpoM 
ynnoTHeH oroocHTCJibHo ctchkm Kopnyca 1. a U 14 c mchbiuhm jjiiaMerpoM Bbicxynaer b ueHTpajibHbiH 
Kanaji 4 K h nneer Kana/ibi, coo6tn,aioiiBie ueirrpajibuboi Kan an 4 c ompaBJiiraecKOH KaMepon 18. 
o6paooBaHHX>ft creHKaMH yrvryojieHMH 7 m TOpneBbiMw noBepxHOCXHMM U 13 h 14 noABmKHOft onopbt 9. TaKoe 
KOHcrpyK THBHoe BbmojiHeHHe BanBapBKH o6ecncuHBaeT nejn> - noBbnneHwe KaMecTBa h HaAeJKHOcni 
ycraHOBKH ycrpofiCTB n3 npo4>nnt«i>ix Tpy6, a Taxwc noBbimeHne pa6oTocnoco6nocTH cawoft BajifcupBKM m 
B03MO»HOCTb pacnmpeHHfi Anana30Ha pa6onero AHauerpa. 1 3. n. ^-Jibi. 4 hji. 



Description (Onncaniic H3o6per€HH5i]: 



H3o6pereuMe othochtch k odnacxH 6ypeiniH h xannrajibHoro pcMoirra He<JrrHHmx m ra30Bbuc CKBami m 
npenHaaHaweHo, b MacTHocTM, p/ui paaBajibUOBbiBaHHH ycrpoflcTB M3 npo^wjibHux Tpy6, ycraHaariHBaeMbix 
b CKBaxMHe npH vnojuujjm 30H ocjiOKHeraiH. BOSHHKaronncc b nponecce 6ypemw cKBajs™ h npw 
BOCcrraHOBneHMM re pMerwuHocra oocaAHbtx xcjiohh. 

H3BccTHa BanbuoBKa pjw pa3BajibnoBbfBaHTiH ycTpoAcTB M3 npo<j>HJifain>uc rpy6. co^epaan;aH KOpnyc. 
npsxcnoco6ncHHt>i ft jyra coc^hhchhh c xanoinioM 6ypHJibHbix rpy6. c nonpamflbiM xaHanoM m 
yrjiytacHHHMH b creHxe, b kotopmx ycTaHOBJicma c noMombio onop Tpn BajibuyioniHX ancMeirra. 

He^ocTaTKOM aroro ycrpoHCTBa hb/ihctch to. vro Banbuyioapie aneMeHTbi npa pa3BanbupBbiBamoi rpy6bi 
nofl AeficTBMeM ynpyroro ancMCHra nocroHHHo HaxoAHTCH b oahom nonoraeHHH. noaroMy npw 
Heo6xo^HMocTH cinoHTb panHanbHbie Barpy3KH na upo^vuihmdk nepexpbiBaTenb npn ero ycraHOBxe b 
CKBajKHHe, HanpHMCp, npw peMonre noBpewAeHHM o6ca^Hofl KOJioHHbi a bhac ine/ieaon nep<Ix>paijpH, flaHHan 
BajibixpBxa HenpMMeHHMa. nocKOJibKy H3-3a hcboomok. hoctm cwokchiw paAHanbHoft Harpy3KH Ha o6caflHyx> 
KOJiOHHy npoMCXonwT ee ^anbHewmee pa3pymeHHC 

3a^aHeit K3o6pexeHim HBrtHercw noBbtnieHHe Ka^ecroa n HafleJKHOCTW y ct aiio bkh ycTpoiiCTBa M3 
npo4»nnbHi>ix rpy6, ycranaBJiHBaeMbix b CKBa»HHe npw monwyai 30H ocnoxHeHHft, B03HHKax>mpx b 
nponecce 6ypeHHH CKBaxira, h npw BOocTaHOBn^nai repMerwiHOcni o6caflmjx kqjiohh, a Taxxe noBBnneHne 
Ha^effiHocro h pa6orocnoc5o6HocTM BanbupBKif h o6ecneHeHMe bo3mo«hoctm pacmwpeHMH Anana30Ha 
pa6o*iero jjnaMerpa 6e3 n3MeHenHH AnaweTpa Kopnyca flaimoro Twnopa3Mepa caMofi BanbnpBKH. 

TexHHMecKWM pe3yjibTaT ppcritraeTcsi tcm, mto b BanbUOBKe a™ pa3BajibUpBbiBaHHH ycrpoiicTB M3 
np<x})HJibHbtx rpy6. coAeprcamew Kopnyc. npucnocodnenHbrii n/in co^MHeHUH c kojiohhoh 6ypmibHbix Tpy6, c 
ueHTpajibHbOwf KaHanoM m yrjiyojieHHHMH b creime, b xoropbix ycraHOBJieHbi c nowoiqbio onop xpw 
Banboyiottpxx aneMenra, onopa onnoro Banbqyranjero axieMeHra ycTaHoanena b yrjiy6neHMH Kopnyca c 
B03MO»jiocTbio panHanbHoro BbiflBnmemw M3 Hero. PanwajibHO no^anffiHan onopa BWAsroKHoro 
Banbnyion^ero aneMeHTa Momer 6birb BbmojiHeHa b wp£ nnyx AHaMeTpajibHO paoHOBenHKKX hjotmhapob, 
aKCiieHTpHMHbix oTHOCMTC/ibHO ppyr npyra, npfrceu ukjimhap onopbi c 6ojibnraM flHawerpoM ynnoTHeH 
oTHOCHTCJibHO Kopnyca h o6pa3yer co creHKaMH yrjiyfineHHH rHApaanMnecKyio KaMepy, coo6meHHyio c ero 
ueHTpanbHboi KaHanoM. 

Ha 4)mt. 1 npeACTaaneH o6mnM BajibqpBKM; Ha <J>nr. 2 pa3pe3 A- A na <Jkt. 1; Ha <Jnar. 3 pa3pe3 B-B Ha 
4>ht. 1; Ha <j>nr. 4 o6canHan KonoHHa c ycxaHOBneHHbDvc npo<J)mib»HbLM nepeKpbiBa-reneM c noMom?*) 
onwcbiBaeMoii BanbupBKJH. 

BanbuoBKa h^ih pa3BanbupBbtBaHMH ycrpoMem ro npo<j)nnbHbix Tpy6 coAeprorr Kopnyc 1 c pe3b6oft 2 a*ih 
npncoenimeHiiH ee k kohohhc 6yp*uibHbix Tpy6 3 h ueHTpajifaHbiM KananoM 4, b hmxhch wacro Koxoporo 
ycraHoaneH nrrynep 5. B creime Kopnyca 1 BbinanHeHki yrny6jieHHH 6h7,b noropbix c noMonxbio onop 8 h 9 
ycraHOBneHbi Bajibuyionnie aneMeuTbi 10, 11, 12. ripiweM onopw 8 A^yx Bajjhtjyiousjsx aneMeHTOB 10 h 11 
ycraHoaneHbi b yraytxneHHHx 6 HenoAHwmHO, a onopa 9 Bajibuyromero aneweHTa 12 c B03MOMHocTbio 
panHanbHoro BbiABiuKeHMH H3 yrjiy6neHHH 7. noABwraaH onopa 9 Banbi^inero aneMeHTa 12 BbcionHeHa b 
BHAe A^yx aKCueHTpHMHWx oTHocMTC/i bHo po APY 1 " APY 1 ^ UMnitHApoB 13 h 14, HMefoniHX pa3Kbie nnaMerpbi. 
nprnew i nopnmp 13 c 6oJTbnmM A HaMeT P° M ynnorHeH OTHOCHrenbHO CTeHKH Kopnyca 1 c noMombio 
ynnomeHMH 15, a uyuumpp 14 c mchmuhm A Ma ^erpowi Bbicrynaer b ue»rrpajibHbdi Ran an 4 Kopnyca 1 Mepe3 
OTBepcTue 16, BbmojiHeHHoe b creHxe. h Kweer KaHanbi 17, coo6tAaionn4e ueHTpajibHbiM Kanaji 4 Kopnyca 1 c 
rHApaaxiMHecKOM KaviepoH 18, o6pa3OBaHH0w creHKaMH orBepcniH 16. yrny6jieHHH 7 b Kopnyce 1 h 
TopueBbtMH noBepXHOCTHMH HtuiHHApoB 13 h 14 noABiuKHOH onopw 9. 

PaoVra BanbuoBKM noflCHHercn na npHMepe BoccraHoaneHHH repMerMMHocm oocaAHoii KonoHHbi npw 
o6pa30Bamm B new rpeojpHbi. 

B 3one 19 napymeHK*? repMerHMHOcro oocaAHOH Kononnbi 20 npeABapnrenbHO ycraHaanHBaioT 
nepeKpbiBareJib 21 H3 npo$itribHbix rpy6. nyreM pacumpcHWH ero AaBJieimeM HtHnKOCTM. 3areM aa Konouue 
6ypiuibHbix rpy6 3 BHyrpb nepeKpbiBaTeJin onycxajor BanbupBxy m BpameioieM, c noAaueii bhm3 kojiohhw 
6yptvibHbix rpy6 3, Hawnajor pasoaJibUpBbiaarb npo4>MJifaiifaic rpy6bi nepeRpbiBare/w 21 c oAHOBpeiueHKOM 
npoMbiBKOH jKMAKOCTbio, 3aKauMBacM0M b Tpy6w boa A aj * neHMeM - n P w 3T0M ' B ueHTpanbHOM Kana/ic 4 
Kopnyca 1, 6jiaroA a P« HanHMmo urryuepa 5, f\anjicime mwAKOcrM B03pacraer m. B03AeMCTByH Mepe3 
oTBepcrMe 16 b creHxe xopnyca 1 m Kaiianbi 17 b uwjiiiHApe 14 ixoabjukhom onopw 9 Ha ropueBbie noBCpXHocni 
munniAPOB 13 m 14, BbiAnwraer BanbuyK)in>iH aneMeirr 12 M3 yrjiy6jienHH 7 xopnyca A° ynopa b creHxy 
nepeKpbiBarcriH 21. OAHonpeMeiflio HeBbiABiu&Hbie Bajibuyiomwe a/ieMeiiTbi 10 h 11 rax»e yraipaKrrcH b 
creHxy nepexpuBarejiH. Aanee. BaiibuyioinMe anexieHrbi noA ACHcrBMeM co3AaHHOH paAnajibHon Harpy3KM, 
npoxarbiBaftCb no cniyrpeiDieH nooepxHocm rrpo<J)MJibJiwx Tpy6. pa3BajibupBbiBaxrr mx m nnoTHo 
npwxarbiBajoT k creuxe o6caA»oH xonomibi 20. Ylpvi noAxoAe k 3one 19 HapymeraiH repMeniMHOCTM o6caA»OM 
xojioioibi 20 AanncnMc npoMbisounoM jkhakoctm ctmmaioT a° MMUMManuioro, npw KoropoM He npowcxoAwr 



BbjyjHiuKeHUR pajjHanbHO-no flgpgHo ro eanbuyioincro ajieMcirra 12 H3 Kopnyca 1. h pa3BanbixpBbiBaH£ce 
npo$H7ibtibix Tpy6 Be/jyr a° o6pa30BaHXH vfHHHMajibiiort) /juaMerpa flByviw CMeambP4M HesbmBtOKHbiMM 
Banbi^yiormiKai aneMeHTaMH 10 u 11 m BbyjBHraioii^iMCH aneMeuroM 12, Kor^a oh Haxo^HTCH b iicxojjhom. ue 
BbiflHHHyTOM nonomeHMH. ripn otom pe3b6oBbie coe^HHemvi nptxJuuibHbix Tpy6 nepeKpuaaTenH 21 TaKJfce 
parfmrptunrrq BHyxpCHHeno /^faxccTpa npo$HJibHbix Tpy6, oSpaayeworo npa mx pa3BanbH0Bt4BaMitn b 
30HC HapymcHMH, mto cHumaer flo MMHMMajibnoM BeJUTMHHbi ^aaneHHe na creHKy o6ca#HOH kqjiohhbi 20 b 
30He 19 HapymeHHH ec repMernwHOCTW . 

Ilocne fTpnvnw ^pHwq 30HW 19 iiapymeHUH repMenwHOCTH, rne oxracHOCTB paspymemiH o6caAH0H kojiohhbi 
OTcyTCTByer, bhobl> nojjHHMaioT /jaaneHHe npoMbiD04Hofl khrkocth h paoBajujjoBbiBaHHe nepexp w oa-rc/i h 
Be^yT no TCXHOJiorHH, oimcaHHoft Bbrme. 

flO O&OHMaHHH pa3BaJIbUpBbIBaHHH KOJIOHHy 6ypHJIbHbiX Tpy6 3 C BaJIbl^OBKOU nO^HmfaiOT HO CKBajKHHM. 



Claims (<E>opMyjia H3o6peTenH5i]: 



1. BanbUocKa /vra pa3Banbi|pBf>iBaHHH ycrpowcxe H3 npo^nnbHUX xpy6. cojjepffiaruaH Kopnyc. 
npHcnoco6neHHt4ft pfin coc/^khghmh c kqjiohho£4 GypvuibHwx Tpy6, c ueHTpanbbHWM KaHanoM it 
yrjiy6neHKHMH b creHKe, b KOTOpbix ycTanoanenu c nouonjbio onop TpH Bantrryioiinix aneMeirra, 
OTJimaiODxaHCH Tew, hto onop a ojjhopo Banbiryiomeno aneMeirra ycraHoaneHa b yrvry6neHHM sopnyca c 
B03M02Utocxbio paniiajitJioro Bbi^BroscHUH to Hero. 

2. BajibupHKa no n. 1, otohm ajomancH Tew, hto pa^ManbHO no^BMXHafl onopa Bb^BHXBoro Banbiryioinero 
aneMeHTa BbmaimeHa b bhrc JXByx nMaMerpanbHO pa3H0BennKHx ujuiHHflpoB, dKcqeHTpMWbrx oTHocirrejibHo 
npyr AP>nra, npmeM munmnp onopbi c (xuibuiHM nrfaMerpoM yrmoTHCH ornoorrejifeHo Kopnyca m o6pa3yer co 
ctchk&mm yrnydneHHH b Kopnyce rH^paarnraecKyio KaMepy, coo6n*eHHyio c ero neHrparibHbcn KaiianoM. 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl, 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 




relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string- 
First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1 . An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 
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